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MARTI N, Adnministrative Patent Judge.

DECI SI ON ON APPEAL

This is an appeal under 35 U.S.C. 8§ 134 fromthe examner's
final rejection of clainms 3, 5-14, and 16-20 under 35 U.S. C

§ 103.2 Clainms 4 and 15 stand rejected for depending from

1 Application for patent filed Novenber 29, 1993.

2 A copy of claim5, which was omtted fromthe appendix to
Appel l ants' brief, appears at page 6 of the Answer.
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rejected clains and thus recite allowable subject matter (Answer
at 1°). dains 1 and 2 have been canceled. W reverse.

The invention relates to an adder that can be used to
operate in parallel on a plurality of sub-words. Figure 1 shows
two N-bit operands 12 (X) and 14 (Y) each having two sub-words
(17-20) for processing by adder 10, which outputs a result word
16 (Z2) having two sub-words 21 and 22. Figure 2 shows a pair of
single-bit adders 31 and 32 separated by a blocking circuit 33,
whi ch prevents a carry if the masking signal M indicates that
these two adders are | ocated on opposite sides of the boundary
separating two sub-words (Spec. at 5, line 18, to 6, line 14).
Figure 3 shows a 4-bit adding section 100 having nmultipl exers
121-124 which permt the sumbits (e.g., S) of the resultant sum
signal to be selectively effectively shifted by one bit position
in order to divide the sumsignal by two, i.e., to achieve
averaging. Referring to nultiplexer 122, for exanple, when the
averaging signal Ais true, the nultiplexer provides bit S;; as
output bit Z,,; when the averaging signal is false, the
mul tiplexer provides sumbit S,, as output bit Z,, (Spec. at 9,

lines 1-5). Wen a shift occurs (i.e., when average signal Ais

3 W note, however, that these clains are now in
i ndependent form and thus not properly objected to (Answer at 1)
for depending on rejected base cl ai ns.
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true), multiplexer 121 for the nost significant bit position
provides the carry signal C,; as output Z,, (Spec. at 9, lines
13-15). The disclosed circuitry can al so be used to subtract
sub-words and divide the result by two (see claimb).

The references relied on by the exam ner are:

Cerrath 4,789, 953 Dec. 06, 1988
Patti et al. (Patti '975) 5,047, 975 Sep. 10, 1991
Patti et al. (Patti '636) 5,189, 636 Feb. 23, 1993

A. The rejection of claim5
Claimb5 reads as foll ows:

5. An apparatus for operating on the contents of an X word
having bits X and a Y word having bits Y, to generate a result
word having bits Z where i=0 to N-1, where Z, is the |east
significant bit of one of said sub-wrds and Z,, i s the nost
significant bit of one of said sub-words, said apparatus
conpri si ng:

means for partitioning said X, Y and result words into a
plurality of sub-words, there being one sub-word of said Y and
result words corresponding to each sub-word of said X word;

nmeans, responsive to a first instruction, for generating the
sum of each X sub-word and the corresponding Y sub-word, the
result thereof determ ning said correspondi ng sub-word of said
result word; and

means, responsive to a second instruction, for generating
the difference of each sub-word in said X word and the
correspondi ng sub-word in said Y word, the result thereof
determ ning said correspondi ng sub-word of said result word; and

means, responsive to a third instruction, for generating the
di fference divided by two of each sub-word in said X word and the
correspondi ng sub-word in said Y word, the result thereof
determ ning said correspondi ng sub-word of said result word.
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Claim5 stands rejected under 35 U.S.C. § 103 as
unpat ent abl e for obvi ousness over the adder shown in Figure 4B of
Patti '975 or Patti '636.% This adder, which includes two 8-bit
adder circuits 450 and 452, is selectively operated to perform
ei ther a conventional ADD operation or a dual-add-with saturate
operation (Patti '975, col. 15, lines 38-43) in order to
accommodate video signals in either of two different formats.
Specifically, when the SPLIT signal is false, the adder is used
to sumtwo conventional 16-bit two's conpl enent values A and B
with the eight |east significant bits (8LSB) being sumred in
adder circuit 452, the eight nost significant bits (8LSB) being
summed in adder circuit 450, and the carry-out term nal CQ, of
adder circuit 452 being connected by AND gate 454 to carry-in
termnal Cl, of adder circuit 450. On the other hand, when SPLIT
is true, the adder is used to sumtwo input words each having an
8-bit sub-word representing an unsigned binary val ue and anot her
8-bit sub-word representing an 8-bit offset-128 value (col. 16,
lines 13-26). More particularly, the nodified sum produced by
each 8-bit adder circuit is an 8-bit unsigned binary val ue

representing the sumof the input 8-bit unsigned binary val ue and

4 Wiile Patti '636 is a continuation-in-part of Patti '975,
the exam ner relies only on comonly disclosed subject matter.
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the input 8-bit offset-128 binary value (col. 16, lines 8-13).
Al so, when SPLIT is true, the AND gate 454 is disabl ed, thereby
di sconnecting carry-out termnal CQ, of adder circuit 452 from
carry-in termnal Cl, of adder circuit 450. Appellants concede
(Brief at pages 3-4) that
given two operands X and Y, the X operand being divided into
sub-operands X1 and X2 and the Y operand being dividable
i nto sub-operands Y1 and Y2, the device taught by Patti, et
al . conputes either [XxY;] and [X,xY,] or XzY. The choice
of whether the suns or differences are perfornmed or whet her
partial word or whole word operations are perforned is
determ ned by the specific instruction.
The exam ner agrees with Appellants that the Patti references do
not di sclose "neans, responsive to a third instruction, for
generating the difference divided by two of each sub-word in said
X word and the correspondi ng sub-word in said Y word, the result
t hereof determ ning said correspondi ng sub-word of said result
word." The exam ner maintains that this
feature is old and well known in the art. Moreover, the
common knowl edge and conmon sense of the person of ordinary
skill in the art at the tinme the invention was nade to use
the "difference divided by two" in . . . Patti et al.'s
adder. [Answer at 3.]
The exam ner additionally relies on the "well known fact in the
digital conputing art that to enable 'divided by two' to be
performed nore quickly, a shifter could be used to performthe

desired function" (Answer at 5).
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Appel l ants do not dispute that it was known in the art to
use a shifter to effect division by two. Instead, they argue
(Brief at 4) that (1) the exam ner has not pointed to any
suggestion in the Patti references that woul d have caused one of
ordinary skill in the art to alter the systemtaught therein so
as to arrive at the present invention, (2) the exam ner has
failed to appreciate that "circuitry nust be provided at each
sub- operand boundary to assure that the overfl ow output of the
addi ng stage at the nost significant bit boundary is routed to
the nost significant bit of the corresponding partial operand
after the shift," and (3) the Patti references do not teach the
conputation of [XzY,]/2 and [ X,xY,]/2 in a single instruction.

We agree with Appellants on the first point and therefore
need not reach the other two. The exam ner has not expl ai ned,
and it is not apparent to us, why one skilled in the art, know ng
that a shifter can be used to effect division by two, would have
been notivated to use bit shifting in Patti's adder in order to
generate the difference divided by two between the correspondi ng
8-bit sub-words of the A and B input values. Qbviousness cannot
be established by conbining the teachings of the prior art to
produce the clained invention, absent sone teaching, suggestion

or incentive supporting the conbination.” [In re Bond, 910 F.2d
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831, 834, 15 USPQRd 1566, 1568 (Fed. Cir. 1990) (quoting Carella

v. Starlight Archery and Pro Line Co., 804 F.2d 135, 140, 231

USPQ 644, 647 (Fed. Cir. 1986)). Nor has the exam ner expl ai ned
how Patti's adder would be nodified to incorporate this feature.
The rejection of claim5 for obviousness over Patti '975 or Patti
'636 is therefore reversed.
B. The rejection of clainms 3, 6-14, and 16-20

The only independent clains in this group of rejected clains
are clains 3 and 14. In contrast to claim5, which as noted
above, recites nmeans responsive to an instruction for generating

the difference divided by two of each sub-word in said X word and

t he correspondi ng sub-word in said Y wrd, claim3 recites neans
responsive to an instruction for generating the sum divided by
two of each sub-word in said X word and the correspondi ng sub-
word in said Y word. C aim 14 does not recite sub-words, instead
reciting nmeans for generating a sumin response to an average
instruction and neans for shifting the sum

The exam ner, noting that the Patti references do not
di sclose "the clainmed 'sumdivided by two' (claim3) and ' neans
for shifting" (claim114)," states that these features are well
known in the art and that Gerrath shows an adder 8 and a shifter

13 which correspond to these features. Mre particularly, the
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exam ner contends that it would have been obvious to use
Gerrath's adder 8 and shifter 13 in Patti's adders "because these
features are well-known in the data processing device" (Answer at
3-4). According to the exam ner, Gerrath discloses "sum divided
by two" in the equations at colum 3, |line 40 (Answer at 4-5).
We agree with Appellants that the exam ner's reliance on
Gerrath's adder 8 and shift register 13 is msplaced. Gerrath's
adder 8 is part of a circuit that cal cul ates an output value Y,
in accordance with the formula Y,=Y,.,(1-%)+i X, where X, is the
current value of the input signal at time t, & is a factor which
determ nes the transient response of the filter, and Y, , is the
out put value calculated at tine t,., (col. 1, lines 55-63).
Furthernore, as shown in Figure 1, one output value (Y., Y. Y
etc.) is calculated for each interval between transitions of the
i nput waveform X. At each transition of the input waveform the
out put value Y, for the preceding interval is entered into shift
regi ster 13, which has a nunber of stages equal to the nunber of
transitions in one period of the input waveformor a nultiple of
one period of the input waveform (col. 5, lines 1-10). The
out put values Y, which are currently stored in the shift register
are conbined in an adder to forman arithnetic sum of those

out put val ues, which sumis divided in divider stage 15 by a
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nunber equal to the nunber of stages in shift register 13 to
produce a val ue representing a noving average of the out put
values (col. 1, lines 41-53). Thus, as Appellants correctly
note, Gerrath's adder 8 and shift register 13 do not performa
sum di vi ded- by-two function, as alleged by the exam ner, with the
result that Gerrath fails to suggest nodifying Patti in a way
that satisfies claim3 or claim14. Nor has the exam ner
expl ai ned why one skilled in the art, knowing that a shifter can
be used to effect division by two, would have been notivated to
use bit shifting in Patti's adder in order to generate the sum

di vided by two of the corresponding 8-bit sub-words of the input
values A and B (which would satisfy claim3) or in order to shift
the sumof the 16-bit input values A and B (which would satisfy

claim 14).
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For the foregoing reasons, the rejection of clains 3 and 14
and their dependent clains 6-13 and 16-20 under 35 U.S.C. 8§ 103
for obviousness over either of the Patti patents in view of
Gerrath is al so reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT
JOHN C. MARTI N

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

JAMVES T. CARM CHAEL
Adm ni strative Patent Judge
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